Using a solid-phase ribozyme aminoacylation system to reprogram the genetic code.
Here, we report a simple and economical tRNA aminoacylation system based upon a resin-immobilized ribozyme, referred to as Flexiresin. This catalytic system features a broad spectrum of activities toward various phenylalanine (Phe) analogs and suppressor tRNAs. Most importantly, it allows users to perform the tRNA aminoacylation reaction and isolate the aminoacylated tRNAs in a few hours. We coupled the Flexiresin system with a high-performance cell-free translation system and demonstrated protein mutagenesis with seven different Phe analogs in parallel. Thus, the technology developed herein provides a new tool that significantly simplifies the procedures for the synthesis of aminoacyl-tRNAs charged with nonnatural amino acids, which makes the nonnatural amino acid mutagenesis of proteins more user accessible.